Urinary microRNA profiling for identification of biomarkers after cisplatin-induced kidney injury.
Extracellular microRNAs (miRNAs) have emerged as novel biomarkers (BMs) for various pathological states. To evaluate whether urinary miRNAs could serve as biomarkers for drug-induced kidney injury, we performed a nephrotoxicity study in rats with cisplatin (Cp), which is known to induce renal proximal tubular lesions in several species. Male Wistar rats were treated with a single dose of Cp (0, 1 and 3mg/kg) and urine was collected on days 3, 5, 8, 15 and 26 for measurement of several biomarkers and for RNA isolation. MiRNA profiling experiments with urine samples derived from the 3mg/kg Cp dosed animals, identified 136 miRNAs significantly increased in urine 3 and 5 days after Cp administration. 18 miRNAs with distinct time-dependent profiles were further analyzed using specific miRNA assays and absolute quantification. We observed >20-fold changes for 11 of these 18 miRNAs measured in profiling experiments, and confirmed their direction of change and time course profile by absolute quantification. Furthermore we found mechanistic links between several miRNAs and simultaneously measured mRNAs in the kidney after Cp administration. These were associated with pathways suggested to be involved in Cp-induced nephrotoxicity including a DNA damage response, apoptosis, and cell cycle regulation. Overall our results indicate that miRNAs measured in urine may serve as BMs for nephrotoxicity in rats.